Inhibition of Wnt signaling, modulation of Tau phosphorylation and induction of neuronal cell death by DKK1.
Expression of the Wnt antagonist Dickkopf-1 (DKK1) is induced during neurodegenerative processes associated with Alzheimer's Disease and brain ischemia. However, little is known about DKK1-mediated effects on neurons. We now describe that, in cultured neurons, DKK1 is able to inhibit canonical Wnt signaling, as assessed by TCF reporter assay and analysis of beta-catenin levels, and to elicit cell death associated with loss of BCL-2 expression, induction of BAX, and TAU hyperphosphorylation. Local infusion of DKK1 in rats caused neuronal cell death and astrocytosis in the CA1 region of the hippocampus and death of cholinergic neurons in the nucleus basalis magnocellularis. Both effects were reversed by systemic administration of lithium ions, which rescue the Wnt pathway by inhibiting glycogen synthase kinase-3beta. The demonstration that DKK1 inhibits Wnt signaling in neurons and causes neuronal death supports the hypothesis that inhibition of the canonical Wnt pathway contributes to the pathophysiology of neurodegenerative disorders.